In this paper we use a generalized version of absolute continuity defined by J. Kurzweil, J. Jarník, Equiintegrability and controlled convergence of Perron-type integrable functions, Real Anal. Exch. 17 (1992), 110-139. By applying uniformly this generalized version of absolute continuity to the primitives of the Henstock-Kurzweil-Pettis integrable functions, we obtain controlled convergence theorems for the Henstock-Kurzweil-Pettis integral. First, we present a controlled convergence theorem for Henstock-Kurzweil-Pettis integral of functions defined on m-dimensional compact intervals of R m and taking values in a Banach space. Then, we extend this theorem to complete locally convex topological vector spaces.
Introduction
We define the Henstock-Kurzweil-Pettis integral of functions defined on a nondegenerate compact interval S of R m , m 1 and taking values in a complete locally convex space, Definition 2.4. The Henstock-Kurzweil-Pettis integral is the generalization of the Pettis integral of a function, obtained by replacing the Lebesgue integrability of scalar functions by the Henstock-Kurzweil integrability. We refer to [10] , [11] and [12] for information about Pettis integrability. For the case of Banach valued function and m = 1, Definition 2.4 is the same of Definition 3 in [2] or Definition 2.2 in [7] .
We firstly present a controlled convergence theorem for the Henstock-Kurzweil-Pettis integral of functions defined on S and taking values in a Banach space, The-orem 3.3. Then, we extend Theorem 3.3 to complete locally convex spaces, Theorem 4.2. The convergence theorems for the Henstock-Kurzweil-Pettis integral of functions defined on one-dimensional compact intervals and taking values in a Banach space have been shown in [1], [2], [3] , and [6]; the best of them is Theorem 5 in [2].
Basic definitions
Throughout this paper, X denotes a real Banach space with its norm . and X * its dual. By B(X * ) the closed unit ball in X * is denoted.
For simplicity, the letters HK and HKP stand for Henstock-Kurzweil and Henstock-Kurzweil-Pettis, respectively.
By N the set of all positive integers is denoted. The set of all real numbers is denoted R, and the ambient space of this paper is R m , where m is a fixed positive integer. In R m we use the metric induced by the maximum norm. A compact interval I in R m refers to a rectangle in R m , that is
Let S be a fixed compact non-degenerate interval in R m . We denote by S the family of all closed non-degenerate subintervals of S and by L m the collection of all λ m -measurable subsets of S, where λ m stands for the Lebesgue measure in R m .
A function F : S → X is said to be an interval function. The interval function F is said to be additive if F (I ∪ J) = F (I) + F (J) for each nonoverlapping intervals I, J ∈ S with I ∪ J ∈ S . We say that intervals I and J are nonoverlapping if int(I) ∩ int(J) = ∅, where int(I) denotes the interior of I.
A pair (I, s) of an interval I ∈ S and a point s ∈ I is called tagged interval, s is the tag of I. An HK-partition π in S is a finite collection of tagged intervals (I, s) whose corresponding intervals are non overlapping. A function δ : A → (0, +∞) is said to be a gauge on A, where A is a subset of S. We say that an HK-partition π in S is ⊲ an HK-partition of S if Definition 2.1. A function f : S → X is called HK-integrable on S if there exists a vector w f ∈ X satisfying the following property: for every ε > 0 there exists
